Summary. Vessels with histological features characteristic of arterio\p=n-\venous anastomoses were found in the stroma but not in CL. In 5 conscious ewes at the mid-luteal stage of the oestrous cycle, ovarian blood flow was significantly greater (P < 0\m=.\025) with microspheres of 50 than of 15 \g=m\m diameter in ovaries without CL 0\m=.\23\ m=+-\ 0\m=.\04(s.e.m.) and 0\m=.\11 \ m=+-\ 0\m=.\02 ml/min, respectively), but not in ovaries with CL (4\m=.\42\m=+-\0\m=.\86and 3\m=.\73\m=+-\0\m=.\70 ml/min, respectively). In 5 similar but anaesthetized ewes, the portion of each ovarian artery within the ovarian vascular pedicle was bypassed with re-entrant catheters through which microspheres were perfused. A greater proportion (P < 0\m=.\01)of 50 than of 15 \g=m\m microspheres was retained in ovaries with (90 and 79%) or without (82 and 45%) a CL.
Introduction
Histological studies have indicated that arterio-venous anastomoses are present in the ovaries of deer and dogs (Watzka, 1936) , rabbits (Dabelow, 1939) and women (Danesino, 1948; Clara, 1956) . Nevertheless, controversy exists as to whether such anastomoses are important in the regulation and distribution of the blood supply within the ovary.
In ewes, estimates of ovarian venous outflow (Mattner & Thorburn, 1969) were much greater than estimates of ovarian capillary blood flow obtained using rubidium chloride, iodoantipyrine or microspheres as tracers (Mattner, Hales & Brown, 1972; Brown, Hales & Mattner, 1974; Setchell & Linzell, 1974) . Furthermore, in sheep (Baird, Giles & Cockburn, 1973) and in women (Fraser, Baird & Cockburn, 1973) , the oxygen partial pressure and content differ only slightly in ovarian arterial and venous blood. While these findings provide circumstantial evidence to suggest that a significant proportion of the ovarian arterial supply may bypass the ovarian capillary beds in some species at least, results with perfusions of 15 pm diameter microspheres into ovarian arteries via the abdominal aorta in rabbits (Ahrén, Janson & Selstam, 1974) indicated that relatively little of the blood bypassed the ovarian capillary beds. The finding that vessels resembling anastomoses were present in the ovarian vascular pedicle in ewes (Lee & O'Shea, 1976) raised the possibility that if any arterio-venous shunting of ovarian arterial blood occurs in this species, it may take place within the vascular pedicle rather than in the ovary itself.
In the present study, ovaries from ewes were examined histologically for the presence of arterio-venous anastomoses and ovarian blood flow was studied with microspheres of 15 and 50 urn diameter. Because the diameter of capillaries rarely exceeds 8 pm and that for patent anastomoses falls between 25 and 150 pm (Hales, 1974) (Gomori, 1950) , haematoxylin and a modification of Halmi's fast green counterstain (Fullmer, 1959) to aid in the identification of anastomoses (Molyneux, 1965) .
Microspheres
Microspheres In 5 conscious ewes, the rate of ovarian blood flow was assessed by the microsphere method described by Hales (1974) and Brown et ai (1974) . In each ewe, known numbers of 15 pm microspheres (12-14 IO6) and 50 pm microspheres (3-5 IO6) were injected through an indwelling catheter into the left ventricle. A few minutes later, the ewes were killed with an overdose of pentobarbitone sodium given intravenously and the ovaries were removed and examined for corpora lutea. The amount of radioactivity for each isotope in the ovaries was determined with an autogamma spectrometer. During the administration of the microspheres, a sample of blood was withdrawn at about 25 ml/min from both the left femoral and the right carotid arteries to provide 'reference organ' blood flow and to confirm that both sizes of microspheres were uniformly distributed in the arterial blood. 
Results

Histological examinations
In each of the 4 ovaries, a small number of vessels with histological features characteristic of arterio-venous anastomoses (Molyneux, 1965) were found in the ovarian stroma, mainly near the region of the hilus; none was found in the corpora lutea (CL). These vessels were usually coiled and could be differentiated from arteries by the absence of an internal elastic lamina and the presence of numerous epithelioid cells within the smooth muscle layer (see Plate 1). The epithelioid cells were distinguished from smooth muscle cells by their unstained cytoplasm and positive aldehyde-fuchsin staining of the intercellular material and/or the cell membrane complex (Molyneux, 1965 Experiment 2: perfusion ofmicrospheres into the ovaries As shown in Table 2 , in both the ovary with and the ovary without a CL, the proportion of the dose which was retained was significantly greater for the 50 urn than for the 15 pm diameter microspheres (P > 0-01). However, while the recovery rate for the 15 pm microspheres was 91-1 ± 1-2% ofthat for 50 pm microspheres in the ovary with a CL, it was only 53-9 ± 8-8% of that for the 50 urn microspheres in the ovary without a CL. Mattner, 1980) and practically all of the additional blood is received by the CL (Brown et ai, 1974; Niswender et ai, 1975) which is devoid of arterio-venous anastomoses. Therefore, if there were no change or even a small increase in the number of anastomoses patent when a CL develops, the anastomosai flow would constitute only a small fraction of the blood supply received by the ovary. The results with conscious ewes (Exp. 1) are in accord with this proposition because anastomosai flow in the ovarian vasculature was greater for ovaries with CL than for ovaries without CL.
Prostaglandin F-2a induces regression of the ovine CL by a selective reduction of the luteal capillary blood flow (Thorburn & Hales, 1972) , which is not accompanied by an immediate decrease in total ovarian blood flow (McCracken, 1971) . Accordingly, it seems that the arterio-venous anastomoses in the ewe ovary constitute pathways through which blood may be diverted away from the vascular beds of the CL during the early stages of luteolysis. Additionally, selective opening and closure of these vessels could permit variation in local or regional blood flow within the ovary, such as alteration in nutrient blood flow to follicles during growth or regression, to occur without change in overall blood supply to the ovary.
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